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(54) VEHICLE CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To match power generated 
and drive output, even in a transient in which rotational 
speed is increasing. 

SOLUTION: The torque of an electric motor 4 
connected to a drive shaft and rotational speed of a 
generator 2 for feeding electric power to the motor 4 are 
controlled according to the traveling state of a vehicle. 
At this time, the actual presumed generated output of 
the generator 2 is limited by the torque of the output 
shaft of the motor 4 according to this generated power 
presumed then. This structure limits the torque of the 
output shaft (driving output) of the motor 4 accordingly, 
when the large energy consumed by the increasing 
kinetic energy of the rotating parts of an engine 1 and 
the generator 2 decreases the generated output of the 
generator 2. As a result, the difference between the 
generated output and the driving output can be made 
small. 
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HUES ® A^l«lIlliKaSt:a^ # B>ilE5&SlS& 

^tifzmii^mmc^^m,tiii] izm txmuwmc^ urn 

mit-t&mm i izmtcoMmmmmmm, 

MILL. ms.j^>i^ytiii]m^mtmm.^itMmtc^m: 

mm:h tmitii:h<r>mmr&<nwfmmiziiit ^x'^izm 
m^^ti^zki:mkbTi>n^5izm^mmmm 



Xi^i,Zb?:^b-t^n^m 1 3&>^> 7 i:Tcoc^-m*> 

[0 00 1] 

[iepy:<^)fiiffl:>^»] *3%BHti. xyi^v. miJrtsat/ 

[0002] 

^-«*^<7)^>7 7*<7)S**--i. x.yi^yb%mym, 

tmsb htix mzmM'{\:<r>mxmA.x\^h^ ^hvp 
• ^wru -y x>'>'-m;:J:«.^^ 

[0 0 0 3] zmzni-. ct 0-«iO^!j*r^±^fflo;t 
v-'j-X - yN^yy-y (OT. SHEV) 
SHEVfii. SM{i«»)M<50b;L'i7lcioT<7)Ara) 
xyy^/ti:^:?!^*^^?)/^*^^!!^^^!.. fia^ 
^^^tTl^-SSHEV-Cti, }a*|6l±^m— BStLT 
^^hfzii^. :sLyiJy\m-^crmM^b-^j:h^4^ 

[0004] L*^L, >lcOj;a^rSHEVt3S>-^T(i. 

x^v'Vc^aictt^sr B§-^c«iit L-o-^mmi^Mn^ 

[0005] ^ZX\ x>'>''>'^%«/«iiKli:V^-?/i 

^M«p5r«fi£JisHEVi:i5i«T'?)&3!)-\ mm^ncoti 
if>izmmxim^tii>m:hi:m^m^-mx. wz 
^■^-yfz^mmmt'^xo izj^yi^yRi/^mx^ 
mm^-t^y^-( -y Hm^^^msAtcj: 
■cus (!i#iiTii-i72426^) . mmmxi'm$ti?>m 
■n b %mmx'%v, $ it *>'-grrit(f , y ^' -y x y ti 

[0006] 

soiE»ai:?3 {^fmmn) b-^^^hzb-b^x^^ 
t<7)co. x>i;yatf^^<^[HiKg8*>'ffii4sg^*L 

\ix.yi^y(n^-fi<r>-^iji:Lyi^ymfW9mr>mmM 
£7)at!lx^;U=af-iO±#(503ty>tcjSi)ixS^^*b. 

^/c . b ^<r>^&!ffi±^^ y 'J t-h 

no'i^ifhK). iixtaf±%ti:^<v^')^mjfi!mb 

^iXh<r>X\ JJeyN'-yx'JiOyjNS-ftiOBW^+^tC^ 
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[0007] *%H^ji. *-f}-^m^m(r>im&mm^ 

[0008] 

[Hja.^[Sr»^-rSfc*^i7)^gl mi«7)^W{i, J^y-^ 

gfc. iuieas%maj::>]«3|s:{itc«':f#Bfiie^®aoa 
m<7)^mtii:f} izm txmimmm<^ BmiHijn 

[0 0 0 9] ^2£0^li, m\<r^mzii\^x. ml2 

nm-L. z<r>^^%nmMzmri%-mK.mmmt<7)^m\i!i 
[ 0 0 1 0 ] m 3 ffi^mii. m 1 (o^mz}s\,^x , mi 

xBmiiitimhf\^^im^-ttzb^nmk^ii><7)X' 
f>?>, 

[00 11] ^4W^BHJi, miib^ii>m3<O^Baizii\,^ 

^mm:j^yi^yRt/^9mr>mem>it9mi:mnL. 

[0 0 1 21 ^5c?35|ag{i, |gl*»/5>|g4<?D«Bgtctev^ 

T, ^miiiijkm.mtii:fjcr>mzis!m-t^T-&m:f]^^^^ 

i>zti'mit-r?>i><ox'h^. 

[0 0 13] me<7y^mi±. m5co^mizii\,^x. *2 

< K:i>liifmm^ii'4^^ < ig^$ns c: Sr 
[0 0 141 ^7«7)^H3{i, mSOflB^tCfc^^T. VN'y 



[0015] ISSiO^HJJi^ 111 *^^>l|7cr)^JtCj3V'. 
[00 16] 

[{^mR.u^mi L-fzi^-ox. ^^mizi^^mmmmm 
mmimttzmmizh-oxii. mmcomr^m {r^^ 

z<r>BW.^n.^^^m,zmn%mm!i.z^^^ 
i\sMm(^ Y)'^9mmmf^ft^zn,-h^m^^hfz>^ 

m,^'n\,zm \:.x'mm<n)&-ym v )V9 ts^mm^h-h , 
[0017] tm^m. :^yi^ym^%mm.<^'m3m. 

>-&t^5&«e<7)flII£a5iOat6x ^^;U:3r -O±#<07ti6tC 
^^<0|i6Sai:ft(ix:^£/^aJ:'3J:'3t'h 
$ < *£r>X ttotfi. ^^MizX h b . -t«?)56mtt5*(: 

M.^'^i:immiii:nt^j:^ X 0 ^zmm<o^miiit>(om:^m 
i,zmtxnMm^tii:^m hf\^^iimm^iii> n t iz^ 

[0018] zcomm. :i^yi^yRu'^wmcr,mmmcr> 
\:^x9sm<r)iii:hmhfi^i^ (mnnm *««iiiB$ix5<o 

X\ ^mm:htmmiiii3<r>^^w\^X'^ . ^SM:h-^?: 
VN' y X U J; K>mik-t^^^l,zW< -y ^ 'J \.zi)^i)-h%m: 

wm-hziLifiX'^h, 

[00 19] zaym. iimaiti^. :^y'jy'it,-h-^^ 
-rs i: t \,zjLVi;vmf^mm(r>'mM(^^v^ ( 0 

mzm-^^m^-r^ x o izTtus. ^«aj:^jsrssj: < 

[0 0 2 0] $^>(C, mStfO^HgtCiitiS-. ^N'-y7^'j£0 

is^a^s-pST'# I. iOT\ y X V itmiz^m'^^^^ 

t # JirF«6$r/jN$ < g« U . y X y lC/&»*^^mffl€r 
[002 1 1 m6<7)%H3l;J;ix{f. 5Bi^^cy^'•y 

[00 2 2] ^3t. f^7<rmmzi.ix\i^ ^^'-y^'JiSK 
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[0 0 2 3] tfz. m8(7mmzx^t, y^n-^^ 

[00 24] 

[ 0 0 2 5 ] 0 1 (i, :^^mimm^ii^^^-( y^v >/ f 
[0026] z<7)mnx'ii. tf^^comm^^mizK^ 

x>->'>'llc:g^^§iiTv->^. y5l,i 
2 i:«SH^4 i; A:'3ffl!liO^®S 2 *^ 
Jcy>''>lt^^'7>:?fftfcg?i^Sn&-:6-. iii:fjm<r)^ 

wm4t^mm(r>%mm6i,zmn^ixx\>^^. ^'mm2. 
mmm4ii^Am^^^m.mm'e-:s^m<^i^^MX'h 

0, -^-ixm^f >'>'^'-:^'8^^itgS§i^TV^|,» -fWN'— 

[0 0 2 7] SI«ll|2t«»tS4<^P^t;(±^'7-y^3*J 
im^tixao. y y^Sifiim^mbJ^yi^y 1 

bmimieimm^b^j:'}XJ^yi^yix'm.mmmm 
V- M^-f y 5 <r>xijm^mimmt mitiwiiiiSEaSfS**- 

[0028] t.ti^ •mS^>'<V—W^V3\z\t. x-y-j 

y 1 izmm^titi^mm 2 cr)mm'mcr)^^m^ ( x:h 
mmmmm) NiS:^ai-ri.A:»3ttiii«K^s-t>"9-2 4 
mwm6izm^$tifzmwm4<7)^^rHmwimM 

•9-2 1 ttim*)mf{^tixi5 0. mtii^ivrzX:fjmi^mL 

[0029] -:fj. x.y=^'y i iOiJR^^lcJimi^^ijm 
-x h/i'^ 1 4 ti^mfhtiXis 0 . ./ 1 4 

^LXWrnmrn^ith. xyj^Vltc(iC:c7)flli, ©AS 
^$:«iai-f--S.X7'7a-^-:J'l 3, ^yy^n^W. 

^'th9yy9n^y^23im\i'thixx\^t. 

[0 0 3 0]^^3>'hD-;PJL-.yhlOti, «2W*» 

■thmmfiiSoh. miS^:hti^^^ixtXoizYy 
i^XS -y 3 >- h o— /Pi— y h 1 2^iYLXWM> 



(?H5ft>3 ) izK^-ytz^mm^m^^ixh Xo^zhy 
yxS: 'yi^3yayho—/\^::3-:=--y h 1 2Sr:<tLTC03% 
2 tfOiiiK3SK$ijfflistXx yi^yayhu -yi-j-^z -y 
M ISr^frtTtfOXi^i^'vicOh/U^'MffllfcfiHirTfi' 

[003 1] ^/t. Zcr>t^m-^^yhci-;U^=.'yh 
1 OJi. >'<-yxU9K:'iJgi:;?^i.s««^fi/J«jqjx. 

J:a(c«Kj^4'vco*^^jl («$^a^aj:>3ttbyPi?) t 
^«ia2^cofg^fl (S*?@«A:>3fiE^«) t^M 

Mrrhifi. ^nm2^<m^m.<r>mM.izmvxit. 
i&&±Mnm<:o^m.^mizii\,^x tigt&m^fj t ^^ai:^ 

*«-Srr& J: •3x>'>>> 1 &yt'^mfil20ll]«3I6x;t^ 

[003 2] S2J4, ^^3:^ho-/Pi;^ y h 1 OcO 
*!l«i|*lS$'S^L./v:yn«yJ?ll-C?.0, 

^^ti^m-^-=' y h v3-)va.=^ >y M 0 {,znm-th . 

[0 0 3 3] >!:ir(cJ:SJ:, ^-^ny ho-;Pj-- ■/ h 
1 0«i:. ri?-fe;l'^^tE;-fe>"if2 2*»^A:^$il 

iii:hmm^momt>-i^mmzj:-:,x^t ^mmspik^/ 

h) b tc«o'# , m^c^ V v r ( B«|g»:blS^-e -y r ) 
Sr#MtTBaigi&:>jtFdO[N)SrMS:L, (B i) . c:«o 
gMia!J:^tFdO(C, ^StGl = 1000/3600$-SJSVSP(km/ 
h] tt »^>il-i.VSP[m/s] fC Sg^mai:?3tfO» 
*<itPbOOtN) SrSS:^?. ( B 2 ) . 
[ 0 0 3 4 ] -f- LT - C:<7)lSasai^]COS*ffltPoOO 
tC?tU-C:7-f/P:?J!iH|^liSUTtPoO(N]^^i6i, (B 
3) . zcoy ^ JUi^9i!Miimx.l,i2'Ay ^ /u^im^^ti 

mtiimTh *) . .t 3 iznmsL2^er)i^^miz 

>^Lxi>m—<^y -I /u^^m^^fzy ^ /i^f'^m^m-z 
bizx<o. ^wm2bmsii^4(7)jmm-^^it:^z 

bir^X'^h, 

[00 3 5] ^LT. zc^y ^fi'i^9mm<7imm^mtii 
:hm^mtPooi,zMLx as%«ai^)$iM^B 4 ictjv^T 
Bm^mtii:fjmmmi^^o . zzx-Bm^mmyjim 
is-r&<^)(4. aiiiisf^ioffl*-^8i»$fLi>«i!i<s4<7)ag 

ffi^btth^u^tTo^MISt. «IMi4c7)igt!itl}:'3^$(li5S 

[0036] rcoas««;u:fjpisgpB4(^t5{ts^!ia 
«i2<oai**>-««$ix. z<om^mbBm^m.iii:h<o^ 

im^mizut I. i 3 . ■t^r^?*>%mai:'j fc lEiSaj 

Bwmm.\i!,:hm^mvpd:i^zmmmii'm^tt. gg^m 

ai:'jtPo(w]*iM»$n4. 

[0037] aS%«ai^]SlRS^!lS2:7 AfVS^mz 
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[0038] -eUT, m^a yha-fl^ h 1 0 
tFV>[W)S:»j£VSP(B/s)mL (B5) . ^i>iz;itHZ^ 

saj^i«iwi^i?tTo[NB]i:t (B6) . asaj:tittwu 

[00 39] i^-^n^-ha-;!^:!.- 7 h i oti. 
aii5&«Jii:^2*ffltPoOO [N] S-««ra4 (mmEFFmRl/ 
^mm2(n^m.Ffs-mV. (B7. B8) . ^t,l,z!m 

mn-t^ (B9) . ClC:-C«i6a4c05&^EFFm{i«f!rig 

4 oaiK4fc« ( a g£b:?j» h /Pi? tToSi^ffi:^ «i[Hi^ 
iSNo) (cSo'^Rf^eD-7.yr^#MLT?m$ti- ( B 1 

0) . ^9m2cr)^mEFFsimmm2<7)sm^ ism 

^(^-^ yy-^r^^LXmn-^tL^ (BID, 
[0040] ^-^3>'bD-;P:2-- y M 0 

li. z<^Bm¥miiiMPo2miMm[iii/s}xmLxm2 

BwmmMFdm^zm^L ( b 1 2 > , z<7)m2 smm 

»:^3tFd(N) t »SVSP[lan/hJ {zmrS^m^<^tiitim-ii- 

^ (B13) . -^LT. z<7)smx^m^mm.tmQiz 

ttLxmiitPoOizmVfzi^bm\::^m^cr>y ^ /i-:^X'y ^ 

fu^mmi:mLxm^smx:nm^^mmii ^mnL 

Te + Tg =(Ie + Ig')to' 

x-m^ix^. o>'iiJiy'jyiRx/^mm2<7)nmmco 

ito* (2) . 

Pg -Tg w rj 

X-m^tlh . 5 4>*=56mfll2 . RW^y r 'J 9 

ff)^:h<Dmmi. ( 3 ) . 

Pg + Po = Pb 

X'^^iX^. ^iTVN' yx'J 9i7)tb:^irPS!^2r, 
[0046] 

-Pbroax^PhiPbvDax 

t-Tht. Ji^ ( I) (4) iO. 
[00471 

tre ■<»- (/e 4- • (0- (u") • J7 - Pfr max £ i>o 



(B14) . h^yxS yi^a >'3>'ho— ;UJL- ./ h 
[004 1] tT^c. i^-^ni^hD-zt-jL- V h 1 0J±. 

a»5&mai^jtPo22rAiittiiHKSSNi (=Jiyi^y^ei 

aiS) •mLTeSx:^i^->'h;U^'tTeS:j1ll[L ( B 1 

5) . dix^-xyi-'^nvho-yUoL- y M 1 
-r-S. :i^y->'yitf^^±Lfzh/Ui^im9^2cr>m±h 

)V9t^£K>, ^mm 2 x'%m^ ixtiwi tc i o «»® 4 

[0 04 2] 03{iSg5l«ai:^iMI®aJB4fci3tt&3!& 
Pt)^rMfl)fc*Mt-S. :lz.x, 

Te : X>'>;>-b/P^' 

Ig : 56^0|ga5£^tt^-^ y b 

Pg : ^W^\iifi 

Pb: VN'-yT^Um* 

t-rsh, x:^$^'yi2Sltf^«S2«oiniiEgPc7)a«r*g 
ite* ( 1 ) , 

[0043] 

[Sci] 

(1) 

[0 044] 
[|%2] 

(2) 

[004 5] 
[SC3} 

(3) 

[^4] 



{4) 

[ic5] 



(5) s-^3ffie^s*««>s. Lfzifr>x, nmm. 



[0048] 
[SC6] 



(5) 



!(6) 001-292501 (P200 1-29*JL8 



lTea-(Ie* Igywaf] - 7- Pbmax S tPo S \Teu>-{Ie + &) n;- »'J ■ 1; ♦ PbmUL 



10 0 5 01 vii-cfi. m\i!>^ixt^K)immmL 

(6) tfom2JStcffls) . -ecofej^>{c{±, iff. x:hm 
L ( B 2 1) . ^mkcr>m.b ^<m^m.t<r>m.^^ib 

( B 2 2 ) , 5 tC. HUHIffifc OM5:?lia^«8TJ0BTm 
U-r<w'= (o-wold) /AtJr**^^ (B2 3) . 
[005 1] — x^-y v- h;l'^'tS^§PB 2 4T{4. 

^LT, ^fiOKfjiricj3tti.x>->7yh;U^Te_c$-S^ 
(6) cO^l^e eo-TySri^yj-S (B2 6) . xyi^'V 

[ 0 0 5 2 ] X> 1 Jtt/^«fi|2 WUHggPc^aiftX 

:t^;udf-$-SHES-itSJt«)coft^Sl^xy i^'y h/k;? 
(B27) . ^*tJ±xyi;vai:>3i^^^ini«ia5£0^x 
^^2*-^>]R'5aj-frsai* {^msii-hw^m) cws 

[0 0 5 3] tUicJ0i3l::LT5&mji}:^5m^ffl$r*to'?> 
tlht. Z.1X\,ZMWS?mf^ ^' •/ X y SJSTMPBATt:©!-:. 
TtiJ:J3ifS^g»aigEB 2 8^a6A>fLSrF^^«g± 
BFIIM < 6 ) c7)^3]S(Cffli) *>'-^;i^>ix ( B 2 
9, 30) , iOit«irai^fc^«.J:atCtPo*i^lS$ 
( B 3 1 . B 3 2 ) . 

[0054] CliO J: ^^if^^ig±BPLIMS:&(tTV'> 

[0055] -ftih-iy. mmmz\t^i^%w&tit?o^ 

%«SI2<?55£«m:'3J±-Srr§{±^-C'*>§. II 

[0056] ^<7)fzib. mimmm)mi:mitr. 

e ^ k tct^ 0 . ^Hk LTtPo*>'Hfl|BIfl*»<?>^^-r-5 C: 
[00 57] -e^-e, ^c:f{±. ft^iSlSSr^L. 



(0 

•5 LT »r-> S . 0 , H^Jiefl=^^lIi{i^^' •/ t U 9 k 

[0058] -®<7)«ii5t£7)gi!j3ga[« («ig^^*> 

I. V ^f±*SS^« ) Ti4. SD^S L J: 3 k LT -y ^ 
>i"<T-ofzmi-z:j^>"Jy-^yv-< *:-<-/Ui?5Sitix:t-;u 

<IS^L^J®^J±c:iik|s|«<^«^k*i^tS k 

tc^S. ^fiL, -f-ixfJfiS^co^a^^^aL^mMk 

[00 5 9] iixtcML. ffm^m^^±^ <m.^i.x 
ii<b. ^w^^mm-fjifimm^ix'r. mskbi-xt\sm 

M'ii-<7im-^ ( i , ^ N' y f - U 9 ^ n 4 c: k (c^ ^ , 

t^^^oT, y<-y7^y 9*<ifc«&*jftai:f]«j^si^j»^{i 
J:<0j:3t:fFS^^t!je^>'c#<ISSL-CtJ<^kT\ Jn 

mimmzmu^wsM^^n^ ^ k s . 
[0060] tfz, ff^^mtMrnafj-^ -y x y iag 

2 8izi5if^iimf^m^^Ltiruvi^mxh^, ati 

13 i § k . ^mspizm ttzm i c7)Sf^^mBPunw 

mM^tl{B4 1 ) , ^^'•y7"y^aJKTMPBAn2J£^t;t»2 
C0¥lF?^!lliBPLIM2*>'j1l«§^l.$ (B4 2) . UliO^ 
S^iUBPLl Ml{4mjSVSP;i<{gv k*:^ # =3r<itclS^$ 
iX. ttz, m20it§^»jJgBPLIM2{4>'N'-7 7'yfflSTMPB 

o<7)«03 ^/hS v->:^3&5^^i!ji[iBPLlMk LT^^S 

(B4 3) , 

[0061] nmmimiMmvspizU'^x'^^b lx 

yr^mk^ir-^-CV^^*^, -e.Ij&^^^-f-^k^ti 

m4. ^mm2Mijii-i>mMm9^iixmmmfTmi 

^:k^ < i^itiSt25:S»ik'S=^dartiSr/jN$ < L 

[006 2] AvT^yiSSTMPBATtioTit^ 
tlJifiiSrTsj'Xk tTvV^coti, yN'-yryaSA^fi^^k^Ji 
v'v-x-ry 9<7)ff§aj^j*5®T-t-&*^^Tft&. -g-O/^ 

^N'-y-r yiaJ^^'«('^<ik'tl=^^®^/h$ <i5^-r 
^c: kT, /N'>y-r yiajK*-m^-&t=vN'.yx y tciiftiSf 

[006 3] =2:io, CI >It'Ji:^avSP, A-yT^yjajglMP 
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BATc7)M:^€r#ML-Tff^«)iSBPLlM€rl5^-r^ Xol^z 
iM§BPLIM«r^-r5J:3CCUTtiV\ ZZT 

[0 0 64] m5iiJ^yi^yh/i'i^mMUB2 4<7)mm 

B 2 4 {±*E^Sit»aia5B 5 1 i: . h;Pi?«l^tf»ai 
a5B5 2i:*>i^)ff^S^ta. 
[0065] ^ ixt^ro^-^Ti^B^-rs i: , -f-cOJiE^gB^^ 

Vm : 

Ve : SPSvi; 
?7n : Wn.Wl'^ 

Ni : a^jwhi^jSk {=x.y>'ymm.mm (rpm) 

J: Oi^-i^'V- 1 «JJ?S^S^_eng*i^tf>^iXi, ( B 
63) . 
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